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Abstract Photonic crystal laser cavity with one-dimensional (1D) photonic bandgap is investigated by plane wave

expansion method and finite-difference time-domain method. The photonic crystal laser cavity with quality factor Q of

2.2X10° and mode volume V of 0.278 (1/m)* is achieved. The relationships between tapered section. mirror

section, defect section, and Q are analyzed. The introduction of tapered section, choosing proper periodic number

and suitable defect length can improve the performance of the cavity.

These conclusions provide an effective

theoretical analysis and guidance on optimization of photonic crystal cavity with 1D photonic bandgap.
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Fig. 1 Schematic of photonic crystal cavity with

one-dimensional (1D) photonic bandgap
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Fig. 2 Dispersion relation curves of TE modes of

photonic crystal structure with 1D photonic bandgap
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Fig. 4 Calculated electronic field E, distribution
with tapered section

LG A 3 FE 4 W] O AR XL E, W 2 =0
BT X FR . B g e KA F =0 B, It %A
AT =0 &b, XF R AR TR A 0. 284 (A/n)* s I
Q/V AR AL, 1T Purcell [ F8AK. 51 AW 42
XJG . E, W x=0 SABXFR, B REN T 2=
0 &bt iR AR T Ry 0. 278 (A /n)° L L Q/V L
1 Purcell P&, AT AT LA ] B & 8 95 4 FF
AW BB . g B F AR XS A
AT STEHAEA R & RER . H QE# .6
T4 B A T N I R TR R K L O [R) 1 25 A A Y s
7R A . VAR BRI, O R4 B4 T AR AR BB /S
P T OGS H] R A R IO 5 W R ELAE

BF X0 A AR X — 46 15 B T b A i
PE—0 8. AR IR (O XX Q M RI4r . i Q. Qe
5Qw kMis T IXBEfLEE N WAL LR, ME S
FiR .

Quality factor

6 8 10 12 14 16 18 20 22
N

Bl5 QM4 Qb+ XIE AL N ALK R

Fig. 5 Q and direction-specific Q-factors of the cavity

as a function of photonic crystal mirror pairs N
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